Background: Multiple sclerosis (MS) is the most common chronic inflammatory demyelinating disease of the central nervous system. The linkage of multiple sclerosis to the Human Leukocyte Antigen (HLA) has been known a few decades ago. Some investigators have shown a relationship between H. pylori infection and Multiple sclerosis development. However, this relationship is still controversial.
Introduction
Multiple Sclerosis (MS) is a common demyelinating and inflammatory disease of the CNS with presumed autoimmune and multifactorial etiologies, including both environmental and multiple genetic factors [1] . The question of heterogeneity of clinical subtypes is a crucial issue in genetics of MS that could find an explanation with the association and linkage disequilibrium of different MS subtypes with distinct alleles of the human leukocyte antigen (HLA) [2] .
The HLA complex is a dense cluster of genes located on the short arm of chromosome 6 at p21.3. It encompasses approximately 3,500 kilobases of DNA and contains at least 150 genes, most of which encode proteins that function in the immune system [3] . MS was one of the first diseases proven to be HLA-associated, primarily linked to HLA class II, in particular HLA-DR [4] .
H. pylori that resides in the stomach of more than 50% of the entire human population are gram-negative microaerophilic bacteria [5] . H. pylori infection has a potential role in MS development in certain population. H. pylori infection is supposed to occur mainly before 2 years of age, primarily because the parietal cells that secrete gastric acids, which hamper the survival of H. pylori, are not mature enough during infancy [6] .
Patients and Methods
This is a prospective study carried out on 130 Egyptian individuals, in Neurology department, Mansoura University hospital from 2012 to 2015. They were divided into two groups; Group I was the patient's group which included 80 definite relapsing remittent multiple sclerosis patients chosen according to revised McDonald's criteria 2010. Group II included 50 individuals not suffering from multiple sclerosis, this represented the control group. All signed a written consent form and the study was approved by the ethical committee of the Faculty of Medicine, Mansoura University.
The individuals included in both groups were subjected to through history taking, clinical, neurological examination, radiological and clinical scaling for cognition (Montreal cognitive assessment) (MCA), quality of life (QOL scale) and Expanded Disability Status Scale (EDSS).
HLA DRB1 typing
Individuals within both groups were subjected to HLA DRB1 typing using INNO-LiPA HLA-DQB1 Update strips.
Samples and procedures
Venous blood samples (3ml) were collected from all individuals included; 1ml was stored on EDTEA at -80 o C for DNA extraction using the QIAamp DNA extraction Kit (Qiagen), PCR and hybridization with DNA probes for HLA-DRB1 allele detection using the INNO-LiPA Plus kit (Innogenetics) following manufacturer's instructions. Results were interpreted using LiRASTM for LiPA HLA V6.0.11.0 (Innogenetics N.V.).
Detection of H. pylori antibodies
The rest of blood sample for each individual was incubated at 37 o C for 30 minutes then serum was separated and stored at -80 o C to be used for detec- All statistical analyses were performed using SPSS version 16.0 (SPAA Inc., Chicago, IL, USA) by using Chi square and independent sample T tests.
Conclusion

Results
Eighty patients classified as having relapsing-remitting MS in addition to 50 control individuals were recruited into this study. The mean age ± standard deviation of studied MS cases was 32.35 ± 8.2 years and the mean age ± standard deviation of control was 28.4 ± 5.4 years (P=0.004). There was female predominance in patients (65%) and in controls (52%). There was no statistically significant difference between patients and control groups regarding gender as shown in Table 1 .
The number of MS patients with HLA-DRB1 * 1, 4 and 7 was statistically significantly higher than it was in the control group (P=0.01, P=0.049 and P=0.02 respectively). However, the number of control individuals with HLA-DRB1 *15g and 11 types was statistically significantly higher than it was in cases (P=0.003, P<0.001 respectively) as shown in Table 2 .
The frequency of H. pylori CagA and VacA IgGpositive individuals was higher than the negatives in both cases and controls but this difference was statistically insignificant as shown in Table 3 .
There was a statistically significant linkage between HLA-sSDRB1*11 type and a higher score of QOL than found with other HLA-DRB1 types in MS cases when compared to controls (P=0.02) as shown in Table 4 . Patients with HLA-DR1* 13 had a statistically significant lower score of EDSS (P=0.001) as shown in Table 5 . The number of cases with MCA = 30 was statistically significantly high in the carriers of HLA-DRB1* 3, 13 and 7 (P=0.01, P=0.008 and P=0.04 respectively) as shown in Table 6 .
Among patients having 3 or more attacks, the frequency of HLA-DRB1* 14 type was statistically significantly higher than it was among patients Table 5 . Frequencies of HLA-DRB1 types versus EDSS among studied groups.
HLA type MS patients (EDSS) N=80
Test of significance (P) Table 7 .
Discussion
In this study HLA-DRB1 typing showed that HLA-DRB1 * 1, 4 and 7 carry a statistically significant higher risk to contribute in the development of MS. It was also shown that HLA-DRB1 * 11 and 15g exhibit a statistically significant protective role against the development of MS. A study carried out on Caucasians, Europeans and North Americans proved an association of MS with the HLA-DR2 and this association has been specified to be with DRBI* 15 haplotype [7] . Association with HLA-DRB1*15 haplotype was then repeatedly studied in Northern European populations. Compared with Northern Europeans, African Americans are at a lower risk for MS but showed a larger haplotypic diversity regarding HLA within a case-control and family-based association studies, where a selective association with HLA-DRB1*15 was found [8] .
However, fine-mapping studies have not settled whether the effect is explained by the DRB1 gene itself or by another closely spaced gene within the class II HLA region, such as DQB1; or by some other nearby gene in strong disequilibrium with the HLA-DR locus [8] .
Another opinion derived from a case-control and family-based association studies of 1003 genotyped African American individuals, that showed a disease association with DRB1*3 allele (P=0.01). [8] . This opinion was supported by a modest dose effect that was also detected in another study for DRB1* 3. However, in contrast to DRB1*15, this risk was recessive (P=0.03). There was also a strong evidence for under-transmission of DRB1*14 (P=5.7×10-6) even after accounting for DRB1*15 (P=0.03) was present, confirming a protective effect. In addition, a high risk DRB1*15 genotype bearing DRB1*8 was identified (P<0.0001), providing an additional evidence for trans DRB1 allelic interactions in MS [9] .
A case-control study conducted in the Friuli-Venezia-Giulia region, Italy added more data. It stated that HLA-DRB1*4 was associated with a higher susceptibility to MS [10] .
H. pylori infections has been linked to MS as it may trigger cellular and humoral immunity due to the sharing of similar epitopes present in the nervous tissue [11] . In this study, results showed that the frequency of H. pylori antibody positive individuals is more than the negatives in both cases and control groups but statistically insignificant, denying the possible protective role of H. pylori infection as regards MS and favoring a causative role.
The causative role of H. pylori in MS is still controversial. Several mechanisms have been proposed for how this pathogen can induce activation and proliferation of autoreactive T cells. Activation of resting autoreactive T cells may occur through binding a variety of MHC class II molecules and activation of large numbers of T cells, irrespective of their specificity. Pathogen-induced tissue inflammation may cause local activation of APCs and enhanced processing/presentation of self-antigens that causes T cell priming, followed by T cell activation and expansion of additional specificities. Another mechanism would imply that the inflammatory setting and the paracrine secretion of T cell growth factors induce the expansion of activated autoreactive T cells, whose small number was previously insufficient to drive the disease. Such a mechanism is referred to as bystander activation. Moreover, the H. pylori antigen can include an epitope that is structurally similar to an autoantigen epitope, causing molecular mimicry [11] .
Another study of the role of H. pylori in the development of MS was done in southeast Iran and the prevalence of H. pylori CagA-specific IgG was more in patients especially in the exacerbate period. It was proposed that immune response against this antigen could have a critical role in MS development. This hypothesis was confirmed by the higher CagA/VacA-IgG in patients. On the other hand because of the relatively lower copy number of H. pylori genome and titer of H. pylori VacA-specific IgG in controls contrast with patients with MS exacerbation it was proposed that VacA immune response possibly has a protective role against MS [11] .
On the other hand, another study was done on 105 consecutive MS patients along with 85 healthy controls, reported that H. pylori sero-positivity was significantly lower in patients with relapsing remittent MS patients (p = 0.018). These findings suggest that H. pylori infection is a protective factor against MS in Japanese [6] .
Concerning the quality of life measures in patients with relapsing remittent MS, this study showed that there was a statistically significant linkage between HLA-DRB1*11 and higher score of QOL as compared to other HLA-DRB1 types and as regards control. There is no obvious previously reported data about linkage of HLA-DRB1 types and quality of life of MS patients.
Disability was a corner stone in assessment of patients included in this study. When the measurements of EDSS was correlated to HLA-DRB1 types it was found that patients with HLA-DR1* 13 have statistically significant lower score of EDSS. This denotes that HLA-DR1* 13 may contribute to a lower disability in MS patients.
As regards the linkage between HLA-DRB1 types and the degree of disability, there was another opinion supporting that HLA-DRB1*8 allele was also associated with lower degrees of disability [12] .
Another study supported that DRB1*15 increases the degree of disability in MS patients by facilitating the development of more T2-foci, thus increasing the possibility of irreversible axonal damage and subsequent neuronal degeneration leading to a decline in brain volume. These structural changes may explain the higher disability observed among DRB1*15 patients [13] . Another study supported the same opinion [12] .
The degree of cognitive decline in MS patients was correlated to HLA-DRB1 types. It was shown that the frequency of HLA-DRB1* 3, 7 and 13 types was statistically significantly higher in MS cases with MCA equals 30 than among those with MCA less than 30 denoting that these three HLA-DRB1 types have a protective role regarding cognition deterioration in MS patients.
Another study showed that DRB1*15 allele carriage increases the potential for irreversible axonal damage and neuronal degeneration causing a decrease in brain volume leading to significant decline in cognitive performance [13] .
Other studies did not support the influence of HLA-DRB1 type on cognitive decline in MS patients. A research group studied the association between common HLA-DRB1 alleles and age as well as clinical disease severity descriptors: MS Severity Score, progression index and the interval between the first and second attack in 978 patients with relapsing remitting MS and secondary progressive MS. Cognition was tested using the Symbol Digit Modalities Test in 811 patients and brain atrophy was tested using the linear magnetic resonance imaging marker. The results showed that HLA-DRB1*1, 3, 4 or 15 alone or in combination did not affect cognition or cerebral atrophy [14] .
The influence of HLA-DRB1 type on the rate of relapse in MS patients was one of the important findings in this study. There was a statistically significant higher frequency of HLA-DRB1* 14 allele carriage among MS cases with 3 or more attacks than among those with 2 or less attacks, denoting that this type of HLA-DRB1 exhibits a higher risk of relapse rate. Meanwhile the number of MS cases with 2 or less attacks were carrying HLA-DRB1* 13 at a higher frequency than those with 3 or more attacks but this difference was statistically insignificant denoting that this type of HLA-DRB1 may exhibit an influence on lowering the relapse rate in multiple sclerosis.
The influence of HLA-DRB1 on relapse rate was supported by detecting that HLA-DRB1*8 allele carriage was associated with a lower relapse rate [12] .
Recommendations
1. Pooling all data from previous studies in the field of HLA typing in MS patients including this study to design a universal map for genetic susceptibility to MS in different populations. 2. Designing specific studies for linking HLA-DRB1* and visual evoked potential findings in MS patients as this issue was not studied thoroughly worldwide. 3. Studying the linkage between HLA-DRB1* and the clinically isolated demyelinating syndromes and the uncommon age of onset of MS (below 20 and above 40). 4. Further studies to determine the exact role of H. pylori infection in the development of MS.
